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The Grandest Tour

. VOYAGER 1
Jupiter inch:September 5. 1977
March 5, 19 VOYAGER 2
July 9, 1979 Launch: August 20, 1977

Neptune
August 25, 1989

C

Saturn

Uranus
January 24, 1986

August 25, 1981

The six extraordinary encounters of the
Voyager Grand Tour completely altered
our view of planetary science in a single
decade, revealing diverse and active
planetary atmospheres, rings, moons
and magnetospheres.

The Voyager Interstellar Mission (VIM)
began 31 years ago with the goal of
exploring the outer Heliosphere and,
perhaps, interstellar space. This mission
A a LI NI HelophydicSysten® a
Observatory and the Voyagers provide
the onlyin situdata from these regions.



VIM Operations

Long round trip light time and low data rate require mission operations to be simple yoyagero
and the spacecraft to be as autonomous as possible
A use simplified, repetitive activities that are stored in onboard command
blocks
A emphasis on fault protection so that the spacecraft can diagnose itself and
act if needed
A Backup mission load in case communications fails
A Spacecraft sends back raahe data constantly, but it is only collected when
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tracked by the DSN.

Knowledge capture and documentation is very important for a long duration mission
A The flight team consists of 10 technical FTEs flying two spacecraft
A Some members of the flight team have been with the project for over
35 years!
A Engineers are crodsained and responsible for multiple subsystems
A The original documentation was paper based and some of it is no longer to
be found
A Maintaining a contact list of retirees is important
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VIM Challenges

A The two spacecraft differ operationally from each other due to Voyager2
hardware degradation and thermal behavior

A Need to manage diminishing power coupled with decreasing
spacecraft temperature

A Every decision is evaluated on impacts to power and thermal
states

A Some components are used solely as heaters
A As the power margin drops, instruments and their heaters will '
be powered down one by one in order to maximize science
return.
A Aging Hardware and Software
A Spacecraft degradations and failures occur
A Upgrades to ground software are required

A Other Challenges
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VIM Science Objectives

What is the shape of the Heliosphere?!

Heliosheathcharacteristics varied greatly at the two different locations sampled
by the two spacecraft\WWhat causes these variations?

The Heliopause is a surprisingly dynamic and complex boumnelgion VVoyager 1
found unexpected structure and variability in this boundary and a surprisingly
contiguous magnetic field across itVhat causes the variability and structure?

The Bow Shock is the shock wave that may form due to movement of the ASTROS R

Heliosphere through the Local Interstellar Medium (LIS there a Bow Shock?
What is the plasma density in the LISM?

The Voyagers provide direct observation of Galactic Cosmic Rays (GCRs) before = | W
they are modulated by the solar environment and of Anomalous Cosmic Rays b .
(ACRs) near possible source regiovfhat are the elemental and isotopic = e e R -
abundances of GCRs and ACRs? What are the ACR source regions? '
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The Deep Space Network:
NASAO0Os Connection to the Moon
Planets, & Beyond



